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(54) AQUEOUS PHOTOSENSITIVE COLORED COMPOSITION AND PRODUCTION OF COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an aq. colored photoresist having high sensitivity, excellent in developer resistance and 
favorable from the viewpoint of environmental protection and saving of resources by using a photopolymerizable water- dispersible 
resin as a resin component and a specified photopolymn. initiator. 

SOLUTION: This colored compsn. contains a photopolymerizable water- dispersible resin (a) having polymerizable unsatd. groups 
and. acid groups, an ethylenically unsatd. compd. (b), a coloring pigment (c), a photopolymn. initiator (d) made of a mixture of a 
thioxanthone compd. with an acetophenone compd. and/or a P-contg. initiator and a pigment dispersing agent (e). The resin (a) is a 
water-dispersible photosetting resin having polymerizable unsatd. groups capable of polymn. (crosslinking) by irradiation with active 
light and acid groups. When the resin is irradiated with light, it is made practically insoluble or slightly soluble in an aq. alkali soln. as 
a developer by a polymn. reaction. The unexposed part of the resin is soluble in the alkali developer. 
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-r^n^-h, 7ot!uyyy=i-;t^yy*3*-h& 
Z<D>(93yWix7>T)vm ; x^yy^y 3-;^7U 
x-h, ^y^xyxy F-^y'vyx-h, hy^^ 

a-;l/7P/^y y*v yx- F % if ©•? y^xxr;!/ 
[0 0 3 7] »Sfll#y kHo+S/ft^Hlfc^ftft*^ 



(6) 
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d * / y 7 * "J u - h , m -r K □ * / y y* / * * u u 

y* 7 £U U— K k? d *'d h D 7 * U U- F ft if 
[003 8] SfftJffiB (c) 

tfeMft (c) iUtt, SUfitk iTOJ 

9 511%W±©«»W3 0 OmWT, »* L 
Oil ZOmUTT'fcSCfctfaSLO -9-yF^k 
- -?-mt D-/I/ 5 rt/ft iffc £ 0 K»©£S?E8© 

[0 0 3 9] TectfelM (c) £LT#lftgpi: 

lt, mMmmtcwmtiy-jyTvtx (c. 

1. ) ty^-tcr^-fo 20 

[00 4 0] 

HfeUP: C. I. 2 4, 8 3, 8 6, 9 3, 9 4, 1 
0 8, 1 0 9, 1 1 0, 1 1 7, 1 2 5, 1 3 7, 1 3 
8, 1 4 7, 1 5 3, 1 5 4, 1 6 6, 1 6 8 
*Uyi?&n:C. I. 3 6, 4 3, 5 1 , 5 5, 5 
9,6 1 

$&Mft: C. I. 9 7, 1 2 2, 1 2 3, 1 4 9, 1 
6 8, 1 7 7, 1 7 8, 1 8 0, 1 8 7, 1 9 0, 1 9 

2, 209, 215, 2 1 6 , Xfi 2 1 7 , 220, 2 

2 3, 2 2 4, 2 2 6, 2 2 7, 2 2 8, 2 4 0 30 
/U*\syhmn: C. I. 1 9, 2 3, 2 9, 3 0, 

3 7, 4 0, 5 0 

WfeUft: C. I. 15, 1 5 : 1, 15:3, 15: 
4, 1 5:6, 2 2, 6 0, 6 4 
tt&flft: C. I. 7, 3 6 

7y^ymn ■ c. i. 23, 25, 26 

HfeSP: C. I. 7 

»wu m&rtvmm (a) Rxfx.*isv&*m\ 40 
its® (b) ©fi^ii^i§ftiitcj:?,fi^ mm 

fci^rti, ?**yyby%itttfot, 7*b7xsv 

*ttaafiJ£*M*«-&««*tt** < ftv^ 
?yhy&{t£^, 7-th 7x7 ymt&faRtf/x 

*M***«fl#l4«ilWt*t < ft^o 
[0041] ±12^**^ y h y *ft£*w>ftS« i: L 50 
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rii, 2, 4-y*x^;i/^^yhy, ?**yyb 
y, 2-^yyDtfyi/^^yhyftifAW^n 

[0 0 4 2] 7-bh7x/y£{fc^<Dtt£0!li:LT 
fi, 2-y^;i/-2- ; e;i/*<J7 (4-7*y7;K7x 
-)]/) 7n^y-i-^-y, 2-^y~y*;i/-2-yVf- 
;l/7^7-l- (4-t;l/7*U77x-;l/) 7*/ 
y, 7-feh7x/y, a-> rvt Fa+WV7^;l/7 
i/7 a, a' -y*7P;l/-4-7x7+^7-bh7 

xyy, 1 -t Fp*y- 1 -~y7;WN*y;i/7-bh7 

x/y, 2, 2-y*/ h+y-2-7x-;l/7-bh7x 

yyftif*W^n-5 0 

[o o 4 3] ymmiommt urn 2, 

4, 6 - h V /• f-;l/^y »/-f ;l/$>7x-/l/**7* y* 
*1MF> tfx (7y;W 7*77^y**tM'Fftif 

[0044] fmybvM^it 7-feh7xy 

ym\&mm/wtt v ymm t tom-smim 

fclEfcSftSfcOT-ttftl^ tu#/&t©Mlttf, 
1/9 9-9 9/1, ?e>t<:ti5/9 5-9 5/5<DK 

at & set §„ 

iifllW! (e) 

am^Konid:. (c) fcftx&zmmmmm® 
-\ciffi2#%rcibicm-$nzt><Dx&t), 7-*y 
ft, ***:/ttfcL<tt/-*ytt©!flfigm «fe 
ffifio^afc^ftssis Lfcw«ft*si»ftft 

Ttt, W*tf, Uv^"!r5-ailO, Disperbyk-182 
, Disperbyk-184 ft if %mf 5 Ct^T't 5 0 
[0 0 4 5] *^fflric«9ttx ±12 (a) , (b) , 
(c), (d) RV (e) «#*&3Wt#i:t*fc©"e 

[0 0 4 6] tftt>^, ^fflg (a) £x^uyl4*fSfa 
fk^ft (b) t©gB^*J^«, IS, (a) / (b) © 
Hittf9 7/3-4 0/6 0, $^(C«9 5/5-5 
0/5 OOKHAfc&SCfctfffS LV\ 
[0 0 4 7] (c) ©BH^lti, (a) fiSc^t 

(b) fiK^i:©mt 1 0 OlfigflfcJtLT, IS, 2 0 
~12 0filg|5, ^5>tC«4 0-1 0 0Slgl?©IBHrt 

\-M c i:*W^n5*fe«^©3ife1x, ^ftft if 

[0 0 4 8] ftfi£ISJ&9J (d) ©SB^lfi, (a) A 
»fc (b) fi!c^i:©^gtl 00Slg|5{cWLT, IS, 
0. 1-25HS5, $P.tC«0. 2~10filg|5©IB 

ftif©^5)jilT*^§o 

[00 4 9] fift^ftSiJ ( e ) ©E^»i, ( a ) fiR# 
t (b) fi!c^i:©^ltl 0 0fiiSI5{cWLT, IS, 1 
~4 0tlg|5, «6lctt2~2 0aiW©KHrt»i:*S 
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[oo5o] *m®fmit. >mmx'h^> (a) - 
(e) mm$7m i AK. >m\^mxmM. mm 



[oo5i] mmm. 



&12tf3fctofc&g(c£CTSe£2ft3k©T'&^ 
®mf. h'Jx^;l/7^X HJx*/-;l/75 7, 2 
- is* 9)\>7 ~ J x £ 7 -/k 4 - 5?* 5 / $1 
#^V75;k 4-v^;l/75/ 10 

%m B*f7K 4 -v>^^U7^y$Bf &x^;l/& 
if^tfSCi^T-f 5. 

[00 5 2] IgBlffiPl&l tLX it, 7?Vfr*V 3* 
%>LtftX*%o 

[0 0 5 3] ^l^^Jt±III4^^B#cD^!i©Siti)ttP 

mxmznz> 0 cvmm&itLxit, 7^tum 
mmmtK. ma. 'rvym (7-th 

if) , iXf/HS Mx?/l/&if) , x— f/WH (r 20 
h7t:K077X V, ^h+i/x^>^ 

if) , *nv>V7m (^^;l/-boV;l/7> x^/Mroy 
;l/7, 7^;l/-tPV;I/7, s^xf-l/y^y n-yl/^y ^ 
^;l/x-r;k 7p tf Uy^U ^ ^;l/x-r 

;b&if) , 7/1/3-/HS (x^/l/7/l/P-;k -TV/p 
bf;l/7;l/3-;l/^if) ftJfj&W&ft*. 

[0054] xmmmvmmt, ftm^'mvn 
&x*mcttfx2. mmmmit, *m/x 
ttWfciSffitv asfcisut, «iflg (a) arm 
MfflLitLtcmzmtztsfeMt. Xftwmw 30 

ffi©fi^*fc:T«feafi (c) «frKLT*felBH- 

[0 0 5 5] #fc*8H©j&7-7*/l>*©S»#ffifc 

[0 0 5 6] #8ifl©*7--7-f ;i/*©Ba£ffitefc^ 
T, IS (l) te> ±E*7-7-f;U*ffl«)ett«ftffl 

**fr6ii5n*a^ttii*awss±K»j«i-*i 
[0057] mmm*mwm±icmtzmt 40 

L"Oi> 7k£«5^^tfft*aBS*±fc* 
S»fc 77°U-£, 7fc°yp-hf£, S/;l/*7*U- 

a#uia»s**m (p) *as*j*tt«wi*s&t/ 

LT*at«*fc», ^t&J(§tt^*flSLfc«fi±©»ff 
lfcS*Taifl£fi±f«:ito¥"t* c tic J: oTl^S« 
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•T 5 m% if ***f § C t ffX t -So 
[0 0 5 8] (>0 fiffifcfctt«»!l§S«fcLTtt, 2 
E&#57, aH«fflg££&tf (P) 

Ea9»wi**t*aii!a«k bTB» aw**** 

vZVy*\ mm. CVDJ*4iftJ:oT«l8LT» 
[0 0 5 9] (p) 2^fc&t*£a!fflBtt9«ftLfeS 

i < , JSyz, mm. &mm zzmn c tttx* 
t5o c©sfios*jiiiasitt, ->7 

Micxmmicimmf&t5ct.£&ox®%icft 
t©T*(±*v^ infx 0. ooi~o. i|ii8S-e 

r^7^HlWlg^cJ;f3ff9Ci:^T$5o 1 
tiJgt&S^T 9 c £££9 J; 0 gBfcfr 9 c i: ^ 

emft if £«fc o rs^^iiifk^^T ui\ 

[0 0 6 0] IS (l) {c&t^ 7K^)ttt*felM 

»fr6»5n««atittti«%MfB (w) x& (p) ©>7 
«FfciS3t*n«t.©-e»4^ftV o. 5~ 

5 jim ©IBHF«?T*fe5c:i:*Wf 

[0 0 6 1] $/chuIE (>f) Xti (p) ©SffiftKKfe 

mmm\m^Lxnmmmxxt\zmtt^z 

tftXMX-lbZo 

[0 0 6 2] MIS (p) ©SffiK*V^T» ^46^iJ8l14 

»tt^4<wiai{Wii^©««»s-e»i««n*. c© 

fci6, ; e©^Jv7te^Sgt±2 $^lcti3 0 

~8 0°C> !}#tc 4 0-7 0°C©SBH^Cfe 5 Ci:tf»S 

[0063] ijt^-n- vm<ommmt, m<omm 

^'Xjiji^i: LX 5 x l O"' 2 cc cm/cm 2 -sec-ciHg W 
T> 1 x 1 0" 2 cc- era/cm 2 'sec'CinHg WTTfeSC 
fctf#$U\ CCt?»}R^aa*^ ASTMstan 
dards D - 1 4 3 4 - 8 2 (1986)E*©^J*fc*P»bT 

[0 0 6 4] S5k:*^-3-HttS««[tilHWk: 
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#y £-/i7>ia-)W m'ryiwm&t -wit 

[0 0 6 5] Lfth<owmimffl&<oymw*z<oft 
**^*a*j(itt*aa**Lfei«ictt*bft*«** io 

cfcK:«fc9*7<-3-hJi£»&rii-fSi:i:tfT'* S 0 * 

/<-3-HO«Wtt, 0. 5~5fim. £££ 

8 1-3 /in ©KHrtfcfcSCfctfWSUN, 
[0 0 6 6] (P) (DUmOS^Tlt. Sffi±Xti±l2 

AMflft&I&ffli LfcS«LBcffM LfcM$fclII& 

c * c j; -3 r 8ES«±£jgfti4«^& tf &gfc*s 1: 

T*/<-3-M£JftSf£. K¥fc«fc*)« 20 

-7 /l/*»lK:*tt*£*tt*ttlfc:ifc±T**. 
[0 0 6 7] ±!3^'Ji: LTfcmiclMIHH:ft< , Wk 

BUMS, xtfy3-?£&££^TlBM«±f<:, ffi 

IStt^Cfc^T'tSo 30 

[0068] ^mnmic&^T, la (2) « % >m 

T?3&9, ±EIS (1) bjf JM2tlT 

[0 0 6 9] X8 (2) fcfe^T!»tttttti±fc*><- 
3-M«B#r«fcH\ xa (1) © (a) ©££{;: 

K ft/S-3- hl©l/?ti, IKt, 0. 5-5 /in, 
£&fcfcU~3/ii ©KHrt£fc5ci:tffiF$U\, * 40 

aw*ttt*^T, xa (3) it. m&wmcmft 

tfSIST'fcSo ±fERftli, £&]©£&£ «fco -OH 

[00 7 0] BSHfcteffl L 9 SSttftfci: LTli, ^ 
ii^O. 1-1, 0 00mj/cm\ $f$L<li 1 -5 0 0 50 
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rnj/cm 2 ©IBBfWSlT'&-5o ZfckWfc'&MkVMl 

[0071] **MWrftfc*^T, xa (4) it, ±e 
xa (3) fc<fcoT7<*-ytf{cgft, Wksnfci* 

[0 0 7 2] ±ES*jfiat*^T, *«3t»0«3ett 
&Jltf7-*y14T'fcS©T'S®ft£LT{iiI$, rt-fe 

[0 0 7 3] *aW#»K*^T, Xa (5) a, ±e 

xa (4) fc.fcoTjftff2nfc*7-/<*-y*M»L 

-So 

[00 7 4] ±I2Xa (1) ~ (5) ic£?xmtt 

w^ffifcfev^r. xiexa (4) x«xa (5) ©& 
TttttfeiM^ffl^r, xa (1) - (5) 

[0 0 7 5] 

mm*,, «Mccfct)6av^») rgi5j & 
tf r%j tit^r raigpj rj>* rfii%j *^to 
[0 0 7 6] a^tt^iaaaRtfBgg^#wr57ktt<s 

flgx-7;l/'> 3 yo^fiic 

mm 1 

2 L 40P77X3(fT% 7k 6 0 0g[5tc Kri/;l/^>€ 

T, ^©^{c, by 7 5 g|5, 7^;U7^Ul/-h3 
0 0SI5, y^;M^^UU-h7 5SS, 7^'J;l/^5 0 

*P^.?WkLx-7;l/v'3 yt Ltc a L<0i7;Vi/ 3 y^7 

tx^A3%*iS»l 0 0«*2l^KftHtTj8TU x 
v;l/y a y«**ffofe. *©»a#t*l«R»ttW* 
o^tfcftiBS*9 0 < C{cLT4B#r H 1ffi^L/c o 
v/* U -7f-;l/^^;l/7 x 7-71/ 0 . 1 ffi*i8» 

LTc? x ) i/i/fr* Z 5 V U- h 5 0 gPRtfr h v ^ ^ 
7 y t- •> A 9 □ 7 W F 5 ffi£im ^. T ^iSJgT'^ 3 m 
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m\cm%i]i\s#*i/i)/&w.i o. 8 2 ai/kg ®nr< 

t£14*i&foSliiO. 4 6il/kg ®JiiT*&? 
/£ 0 y »J i/i/Jl* Oxtf+fgOft 7 0 % 
art/sK* *>;H i: EfS L T (^fc. f§ 5 ft fcx 3 
y©S0#£WfifJ4 4%?S!K fi&(i»0. 2 /i id 

[0 0 7 7] tJii0tj2 

2 L 4 0P77X34 ] T\ 7k 6 0 0 8MC KrS'iWO-tf 10 
yX/l/7* ymv—Sf 1 «5*8ISU &fc7* U 71/75 
F5 0«fo*.J:<ll#U34T, X^U>7 
5gP, 7^/U7*'JU-H 3 0 0g|5, **;M**yi/ 
— h 2 5 gp. 7*y/i/»5 0»Rtf FrS'/M;!/*?* 
> 1 U<0*S •?-M-&®mzmx.%it Lxv;l/ »> 3 y t 

7iiTo-h^6ilWB*7y*x«>L3%zK»«i oo 
*o&ffift&mGffl!fflti*'D£trctbfi&& 9 o -etc 
/i/7 x / o . i gfl£$i? L fc u y y*/i/ ^ * ? y u 

u*K\z.xfflmx*m 3 mm irctcz, x#*y 

U gttfctSttMgxTrt/'yayfcfc 
fc. t#e>ft7cxv/!/y 3 y©*ffiK:fetta*/l/#*'>rt/ 

git* 0.82 ii/kg mm-efe o » s^tt^f&fngi 
(i o . 4 6 ^a/kg ffiflir** o fee 7 >J y 9 z u 
u- h 0xjj?**a©t?i 7 o *7U#*y;i/gi:E*£ 

LTl^fc. t#^n/cx-7;l/-> 3 y©@^^#*(i4 4 
%T'&»K figJitflO. 2jiiT'*ofe, 30 
[0 0 7 8] CBfiffl3 

x*uy6 0», ^m'ju-no*, 7^y;i/ 

K 3 0 7 y* V 7>px h U rt/ 3 »fr 5** 

7p if u y y y y ^ ^;i/x— f /i/ 9 o g|5^{c 3 

H*lffl*gLT«TLfc. »m miBISlS**, 7 V" 

ex-y^^b/^up- h y/n ajfc^atf uyy; 

/l/^/^^-;l/x—f;l/ 1 OiWZftZM&tii* l EBBS 

m c^ffi2 3 3) commit 40 

U- h 3 /vfFD*/>0. 1 3A 
Wfh^xf/l/T^- 1 )^^ K0. 6gfl£fo! 
*T5M£'ft#&#&tf£> 1 1 0 c C-P5l$miKJS;£-&fc 

t c ?>3L$3ri/mm 5 7 %©s£n 
ft£*frrs7 * y /i/Wfli»fl[«i9^. a&ftfetmi 

tt, *;l/t:+->;Hi(i l . 2 5ll/kg ttllirefctK 

msmmmmt 1 . 8 3S«/kg«turcfc»K T g 

.64 5°CT*&ofco 

[0 0 7 9] f#£ftfc7*y7l/«tll»«fcFyxf7U7 

^yi oWfcfloAT+ftfcl'ftLfcll, KW*y**ta so 
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[0080] &i0ii 

1 Jcfctf 5«fe«S&tf8Sfi5MIWiJ0^1fcJ!liW 
*y*3 4 0»fc*ffi£U tfyK^-eSHki/cMB 

©*B)ttt«ft»«(ll*flfc. SfflSfolcfcttSttllii 
(a) txf-l/ytt^ftftfb** (b) fc©£fNi, 1 

£it*isas«£3. 3 6ii/kg, A/ixzi/bg® 
go. 5 7SiAg«*-r«o ztc&mfmicmz 

fflKDW&mit, ftfeffitfto : 8 Onm, HfeS§$$l : 
5 Onnu It&BOfa ■ 9 Onm, Ji&igj$% : 6 OnmT'S 

Ml 2 OnmWTT'Sofco 

[0 0 8 1] ±IBO«k 5 £ LT»fc*feO«*tt«ftffl 
)S«l*/f7Xfi (100X100X1. l mm) ±tc^ji 
ljf*^2/xm fcft«<fcafcxt:y3-hSfcJ:0^li 
L, 8 0°CT-l o#ffl$SSi;*-tl:fc& dO±K#Ulfx 
;I/7;bP-;l/ (l^JS 1 , 7 0 0, T g 6 5 °C, 
ii^2 X 1 0" M cc- cm/cm 2 ■seccmHg)© 1 2 

{cl^L8 0°CT' 1 0»IB(ai«*T«r7X«±t#6 

0«*ttlHWcj8fffi7l<»T*fflV\ S^l2 0 0mj/c 
■ , 4 0 0 mj /cm 2 RX} 8 0 0 mj /cm 2 © 3 SPgOJSW^ft 

2 5°C<7)0. 2 5%r h 7^^1/7 ytx 7 A/W Fp 
F7k»*KT 3 O^Hxyu-LrSft^ff^ 

ttT*fe©#7-^2-y£ftfco 

[0 0 8 2] *^T'Mfeo*7-/^-y^Ml 
fc X«±tc ±1 3»ft©«3ttt«fefflJa»^ 5 ©&fe 

»fc 1ft, 7j<gt, *«0ftl», «EWJ*ffv^5 

[0 0 8 3] ^^•(?WfeR0 : llfe(D^14«fe$M^^ 

[0 0 8 4] ^feo/^-yoy-ry/x^-x (l/ 
s) a, n, w<D*7-/<*-yfc:-3<f v ttt, i o 

0/tm /2 0/im T*^0, HO*7-/^-y (7^7 
7Vh'J 7 tCOl/->Tti2 0 /i m /l 0 0/tm T'fe 

[0 0 8 5] *«lW2~9RtfJtRW 1-12 

mmm 1 , sotm 2 xtisuiw 3 T»f#fc3iei^pi^4« 

Ilx^l/i/a yRtf*0«OI«»**E« 1 t^tffi^- 
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«0H©fflj£ftfcfctt5i8!li (a) fcxf-Uytt^fiftfb 
dft (b) i:©£fHi, T!3©l£tt*fiftS»S&tf 

3 611/kg , 5/;bSiiS0. 5 7 £l/kg T* 

HSSl?iJ4~6Ra r Jti^l7~9(0§ffl«i:i3v> 
Tfi. M£14*g&fnSiag4. 9 8 31/kg, 

&tfJt8«ll o~i 2©&fflJ«»K:fc</ v Ctt, Ifctt* 
ffift£Sft3. 0 811/kg, 0 10 

©9 5li%tt±tfttS 1 2 OmWTCfcofc. 
[0 0 8 6] SWcfe^T, ±IB#SS5IStttfeffllS«S* 

mtzummm 1 t[i»tT^£fe©#7-/^ 

[0 0 8 7] 0 

/I/7;l/3-;l/© 1 2 %*JSffi*ftj»»!W2 tintftZ* 
olci^-Ka-^-h^^O^L, 80°CT'10 20 
»B»asi?*T*/^-3-Hg¥7-f;l/^*llfc. <:© 
7y ;W»©*/*-3- M±fc*«fll 1 T'f#fc*fe©£ 

n-hfficfcD&ffiU 80°Cei OfflffilSiLTm 

[0088] zmm.wmm*m^*-ymz& 

0 8 0°Cto!iD?gL/c^X»c^^^m sK'Jxf- 
U7rU7*U-h7^;l/A%Sl|«LT#/^-3-htt 

#5 7«±fc ffM L fee 
[0089] £ 5>£ C ©«)fe14«fflltJ:i9£E*fflfl'«ffl^ 30 
gftl2 0 0nj/cm\ 4 0 Onj/cnKtf 8 0 Omj/cm 2 © 

^bfco ^T*2 5°C©0. 2 5%rl*7*f7l/7> 
*-«72»/vr Ko**1M K7KJgf8c(cT3 0^771/ 
-l/TS**fTVVfc»cU *«0tt*U #VC1 40 

[0 0 9 0] &fc±!2*&©£ft1^feffiJSto©frfct> 

Egfitti i xmrm^mmmmmm^x, * 
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y-w - y a yzmmzzm, # u x 

^l/yrU7^U-h7^;l/A^fi|^LT*/^-n-h 
f*»fel83ttt«a«*, *fe©*7-^^->*Wt*^f 
7X«±t«j«U. ±EfcfiMUc«k &fe 7Kift, 7j< 
«D«j»UTj!SfeteiinilT»fe©*7-7^-y*» 

/Co 

[00 9 1] #^T\ #fefttfII&©!8fttt»ftiB/S«J 
*ffl^T±Efcl^«©Ig**KIUTt>T*fe» Hfe 
HfeRtfHfe©*7-7^-y*^f77«Lhlc^LT 
;&7-7^1/*KSLfc£fe©;&7-/<*--:/;&f#fco 

[0 0 9 2] JfcJtffl l~9RCfitt5E0d 1 ~ 1 2fCfcttS 
^7-/^-y^fi!c©l^©^^-y(Dl^tttco^T 

tesskj: mmLtco mmmmm 1 t^to 

[00 9 3] 

O : fcffi©*^&#*Iii&7<*-:/tff35ft* 
A : ®»/<*-y©HBillKtf Jl&ft* 

HfiSM 1 0 fett S * 7-7 ^ - yffM©l^©7 ^ - > 

©a»tttix nmmi tmm^mx$><o, xss©*^ 

[0 0 9 4] 3lGKM©imilftfijSttttV^nt>7|ctt 

ffiSst/t«M©®r*ffinTfef?, frfrT-tuwi i ~ 
6 (omm^^mim^mmmmmmm^ 5 11 
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